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ABSTRACT 
The objectives of this thesis are to design and fabricate a low cost and longer life 
span automatic fish feeder. Besides that, another objective of this project is to use the 
programmable interface controller (PIC) as a controller to control the machine. This 
automatic fish feeder is designed to dispense food into the aquarium at a particular time 
each day. The components for the developed machine can be divided into two types which 
are automation blocks and mechanical parts. Automation blocks components includes a DC 
motor, limit switch, relays and a PIC controller. The mechanical parts include auger bit and 
also the mechanical structure of the machine.  An automatic device to feed fish at 
predetermined amounts of food and time. Fish feeder combines mechanical and electrical 
system to control fish feeding activity. This device consists of pellet tank, distributor and a 
stand. The dispensed food will be controlled by a motor which situated under the tank. A 
propeller design that differs by angle of force applied to spread the food, will distribute the 
pellet onto tank. A control system attached to this device allows the fish to be fed at 
predetermined food amount and time. Timer is used to control the motor which run the 
auger bit and propeller to increase functional efficiency. In this project, concepts are 
generated through the research on the existing patents to improve its limitations. A 
rotational movement of auger bit cause the food container rotates and dispenses the food 
from a small hole. The fish feeder is successfully fabricated and tested. Feeding can be 
done at predetermined interval of time and accurate amount of food is obtained. 
Furthermore the waste of fish food in pond is reduced efficiently. Results show that the 
machine would be able to feed the fish at a certain time range which is being set by the user 
using the built-in timer in the PIC controller. Besides that, one of the main future 
developments is to network the whole system which means by combining a few PICs and 
controlling them from only one control center. As a conclusion, this project is quite 
successful because it is able to fulfill all of the objectives stated and also performing up to 
expectation. 
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ABSTRAK 
Objektif tesis ini adalah untuk merekabentuk satu pengumpan ikan automatik yang 
dapat mengurangkan kos penggunaan dan digunakan dalam jangka masa yang lama. Selain 
itu, objektif project ini adalah untuk mengaplikasikan programmable interface controller 
(PIC) sebagai alat kawalan untuk mengawal fungsi-fungsi mesin tersebut. Pemberi makan 
ikan automatik ini direka untuk membahagikan makanan ke dalam akuarium pada waktu 
tertentu setiap hari. Komponen-komponen yang diperlukan dalam projek ini boleh 
dibahagikan kepada dua kumpulan iaitu komponen electrik dan juga komponen mekanikal. 
Antara komponen-komponen elektrik yang digunakan termasuk motor, suis, relays dan 
juga PIC controller. Komponen-komponen mekanikal yang digunakan pula adalah seperti 
mata auger dan juga struktur mekanikal mesin tersebut. Sebuah alat automatik untuk 
memberi makan ikan pada jumlah dan masa yang tertentu.Pemberi makan ikan 
menggabungkan sistem mekanikal dan elektrikal untuk aktiviti memberi makan ikan.Alat 
ini terdiri daripada tangki makanan, penabur dan pemegang. Makanan yang ditabur akan 
dikawal oleh motor yang terletak di bawah tangki. Rekaan mata auger yang dibezakan oleh 
sudut daya dikenakan untuk menabur makanan, akan membahagikan makanan ke 
permukaan air yang dikawal oleh bukaan keluar. Satu sistem kawalan yang diletakkan pada 
alat ini membolehkan ikan diberi makan pada jumlah makanan dan masa yang tertentu. 
Penentumasa digunakan untuk mengawal motor yang menggerakkan mata auger bagi 
meningkat kecekapan berfungsi. Dalam konsep ini mata auger disambungkan dengan bekas 
makanan oleh aci. Putaran mata auger menyebabkan bekas makanan berputar dan makanan 
dijatuhkan dari satu lubang kecil. Pemberi makan ikan ini berjaya dihasilkan dan diuji. 
Pemberian makanan ikan boleh dilakukan pada selang masa tertentu dan jumlah yang tepat. 
Selanjutnya pembaziran makanan ikan di dalam kolam dapat dikurangkan secara berkesan. 
Mesin tersebut adalah berupaya untuk memberikan makanan ikan dalam suatu jangka masa 
yang telah ditetapkan dengan menggunakan timer yang terdapat di dalam PIC. Selain itu, 
system rangkaian PIC juga patut dikaji agar beberapa PIC dapat dikawal serentak dengan 
hanya menggunakan sebuah computer. Pada kesimpulannya, projek ini amatlah berjaya 
kerana semua objectif berjaya dicapai dan mesin prototype yang terhasil berfungsi pada 
tahap yang memuaskan. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
Automatic fish feeder is one of the technologies that fully control by 
the electronic gadget. This machine allows the user to dispense the accurate 
amount of food into the tank at specific time for a particular time each day, 
hence promising the efficiency and productive in fish farming field in long 
term. This device fed fish following the time that being set and program in 
the electronic device that being install and the amount being defined by the 
user, therefore the over feeding can be overcome. Automatic fish feeder will 
be run either using electricity through a power cord or battery operated. This 
automatic fish feeder using plc microcontroller application, offered the user 
to control the feeding time up to 24 daily feeding cycle just depend on timer 
that being set in the system and the optimal reset time on the feeder. The 
amount of the pellet dispense is depend on the length of the feeding cycle 
adjusted on the feeder itself. Fish feeder usually clamped to the wall over the 
tank just over the tank. They consist of the hopper which is loaded with the 
variety of dry food, the motor that rotates the drill bit at regular time or a 
method of setting the interval between the feeding and the amount of food 
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dispensed. The rotation speed on the new developed system will determine 
the amount of pallet that will be dispensed into the tank. 
This project involves designing and building a prototype of an 
automatic fish feeder for cultivation pond usage. This means that the basic 
concept of the machine is to able to feed the fish at a specific time set and 
also able to cover the whole pond area which comes in various sizes. 
 
1.2 PROBLEM STATEMENT 
 
The aquaphonic farmer that that uses hand labour to control fish in 
the pond would prove costly. Fish also like human that only eat a certain 
quantity at a time. So the feeding time is important for the farmers to give 
right amount of feeding to the fishes. Any attempt to simplify it by giving 
with the over amount will results in the excess, uneaten food sinking and 
contaminating the water. It also will cause the farmer to spend more time to 
cleaning the filters and the tank. This means that the farmers would always 
give more attention to the feeding time just to ensure that right quality of 
feeding. The farmer has to attend timely and sometimes difficult to meet the 
timing.  
To solve this problem, the suggested system is that automatic feeding 
system powered by solar panel that can be obtain easily and timely.  
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1.3 OBJECTIVE 
 
The objective of the study is to: 
i. Design the automatic feeding system for Fish tank for Aquaphonic system using 
solar power PV. 
ii. Fabrication of the designed feeder. 
iii. Use the programmable interface controller (PIC) as a controller to the automatic 
feeder. 
 
1.4      SCOPES 
 
This project development is limited within the following scopes: 
i. To analysis the efficiency of the mechanism used on the automatic fish feeder. 
ii. To fabricate the automatic fish feeder by using industrial machine and 
engineering tool 
  
 
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.0 INTRODUCTION 
 
 The purpose of this chapter is to provide the review of previous invention of 
automatic fish feeder using solar power PV for aquaphonic farming in many 
journals from previous. In this chapter also stated the reviews of other 
components that related with the project and will be useful for the project. 
The contain of this chapter focus on the fish feeder, solar power PV and 
Programmable Interface Controller (PIC).  
 
2.1 FISH FEEDER 
 
Fish feeder is a device that controls the delivery of fish food to the 
water surface in order to feed the fish. Several parameters involved to 
construct an effective device to complete this feeding task were considered 
by many of the previous designer such as automatic timed feeder, flexible 
fish food machine, small size feeder and many more. This thesis is about 
5 
 
 
inventing the effective feeder to delivered food starting from the tank until 
the food reach the water surface. 
There are few design that being used to feed fish whether in a small 
or big scale of pond. In aquaculture, the differences and the categories of fish 
feeder can be divided into two major groups, as follows: 
1. Stationary feeding equipment 
- Without supplied energy; demand feeders 
- With supplied energy; automatic feeders 
2. Mobile feeding equipment 
- Feeding carts 
- Feeding boats 
The classification of feeder for this project is stationary equipment. It 
is an automatic feeder that use supplied energy from main source to operate 
and use user input which is time set to execute a schedule task. The electric 
automatic feeders are controlled by a timer with the length of feeding time 
and the time interval between two feedings can be adjusted. Besides, a single 
control unit can be used for one individual feeder or a central control unit 
can operate more feeders. The stationary term is to show that the position of 
this device at the tank is flexible. Some other automatic feeder use 
pneumatic or hydraulic mechanism in the feeder structure to feed the fish. 
For this type of feeder, the size of the food storage is usually in huge scale 
and this machine use in large industry of aquaculture. 
 
2.1.1 FEEDER MECHANISM 
 
The feeder consists of two main components, the motor/delivery 
system and the electronic timer. The delivery system must store sufficient 
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food for certain time and supply a twice-daily feed of both the correct 
amount and the correct proportion of large and small pellets. Various 
systems were considered, including 'hopper' and pellet-ejection methods, but 
because the pellets are hard and irregular in shape, it was thought that they 
might jam the mechanism. 
A narrower tube could have been used, thus reducing the size, but the 
tube used was an 'end-of-reel' bargain at a price which could not be refused. 
The spiral assembly is secured to the motor drive by a single screw which, 
when released, allows the spiral to move freely to facilitate filling it with 
food. 
All appropriate components used in hardware design stage were 
assembled to set up the feeding device. This system was simple in 
construction and operation, also relatively inexpensive, as well as reliable in 
the period of system operation. The storage that attached at the top stored the 
pellets and the amount decreased across the time as the motor start running. 
Pellets in the sphere former will be dispensed at target area based on the 
motor speed. The shape of the former was designed corresponding to sphere 
shape ensuring the spreading process more efficient compare to the other 
shape, especially on the amount of pellets stored. It was proven by math that 
given the same surface area, sphere outperformed other shape in terms of 
their volume. Meanwhile, during the operation of dc motor, there were 
several holes that allowed the pellet to be dispensed into the water. ( M. Z. H. 
Noor, A. K. Hussian, M. F. Saaid, M. S. A. M. Ali, M. Zolkapli, 2012) 
 
2.1.2 TIMER 
 
 A facility for threads to schedule tasks for future execution in a background 
thread. Task may be schedule for one time execution, or for repeated 
execution at regular intervals. Corresponding to each timer object is a single 
background thread that is used to execute the timer‟s entire task, sequent. 
7 
 
 
Timer task should complete quickly. If a timer task takes excessive time to 
complete, it “hogs” the timer‟s task execution thread. This can, in turn, delay 
the execution of subsequent tasks, which may “bunch up” and execute in 
rapid succession when the offending task finally completes.. 
 Digital timers can achieve higher precision than mechanical timers because 
they are quartz clocks with special electronics. Integrated circuits have made 
digital logic so inexpensive that an electronics digital timer is now less 
expensive than many mechanical and electromechanical timers. However, 
most timers are now implemented in software. Modern controllers use a 
programmable logic controller rather than a box full of electromechanical 
parts. The logic is usually designed as if it were relays, using a special 
computer language called ladder logic. In PICs timers are usually simulated 
by the software built into the controller. Each timer is just an entry in a table 
maintained by the software.  
The electronic timer has a battery operated quartz-clock control, 
which gives both immunity from power cuts and the required accuracy. The 
rest of the electronics and the delivery motor is mains powered due to energy 
considerations. 
The motor speed directly proportional to the distance travelled by 
pellet, hence increasing the motor speed will result in longer travel distance. 
In the timer case, two types of timers employed in this research. 
Timer 1 responds to the time entered by user and controls for the feeding 
time. This timer will activate the motor at specific time requested by user. 
Timer 1 came with 2 options that allowed the user to set the time second (s) 
or minute (m). In the other hand, Timer 2 received the desired time delay 
after each feeding process entered by user. Timer 1 will be activated and 
repeated each time Timer 2 finished its calculation, and this process will 
continue until the system shut down. Once input parameters had been 
completely set up by the user, the motor will start to operate and activate the 
feeding mechanism, in which pellets dispensed into the pond according to 
the predefined rotation speed of the motor. Finally, the pellets will be shot 
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into the marked area of the water surface. ( M. Z. H. Noor, A. K. Hussian, M. F. 
Saaid, M. S. A. M. Ali, M. Zolkapli, 2012) 
The system will perform a feed cycle every time the timer rolls over. 
The user adjustment of feed duration will be used to set the start value for 
the timer upon rollover. During the feed cycle, the associated output for the 
feeder will be driven high. This high value will go to the enable pin on the 
linear regulator, providing power to the feeder. The feeder has its own 
internal timer, but is not adjustable. However, every time the feeder is 
powered up, it feeds the system once before starting its timer. This allows 
the system to apply power to the feeder every time it decides it appropriate 
based on the timer rollover. (Design Team Six, December 4, 2006) 
 
2.1.3 MOTOR 
 
 The function of motor used for this project is to convert electrical energy to 
mechanical motion from the electric source. This device is broadly classified 
into two different categories which is direct current (DC) and alternating 
current (AC). Within these categories are numerous types, each offering 
different unique abilities that suit them well for specific applications such as 
this feeder. There are many choices depend on user demands and market 
price of this component. 
 Regardless of type, electric motors consist of a stator or stationary field, and 
a rotor or rotating field which sometimes called armature and operate 
through the interaction of magnetic flux and electric current to produce 
rotational speed and torque. In many traction applications where both 
armature voltage and stator current are needed to control the speed and 
torque of the motor from no load to full load, the separately excited DC 
motor is used for its high torque capability at low speed achieved by 
separately generating a high stator field current and enough armature voltage 
to produce the required rotor torque current. As torque decrease and speed 
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increases, the stator field current requirement decreases and the armature 
voltage increases. Without a load, the speed of the separately excited motor 
is strictly limited by the armature voltage and stator field current. Separately 
excited DC motors are the first type of motor to use closed loop control and 
can also be used in servo systems for control of speed and position. 
 
2.2 SOLAR POWER (PV) 
 
Photovoltaic comes from the words photo, meaning light, and volt, a 
measurement of electricity. Sometimes photovoltaic cells are called PV cells 
or solar cells for short. You are probably familiar with photovoltaic cells. 
Solar-powered toys, calculators, and roadside telephone call boxes all use 
solar cells to convert sunlight into electricity. Solar cells are made up of 
silicon, the same substance that makes up sand. Silicon is the second most 
common substance on Earth. Solar cells can supply energy to anything that 
is powered by batteries or electrical power. Electricity is produced when 
sunlight strikes the solar cell, causing the electrons to move around. The 
action of the electrons starts an electric current. The conversion of sunlight 
into electricity takes place silently and instantly. There are no mechanical 
parts to wear out. (Alexandria December 2003) 
Photovoltaic (PV) systems convert sunlight directly to electricity. 
They work any time the sun is shining, but more electricity is produced 
when the sunlight is more intense and strikes the PV modules directly (as 
when rays of sunlight are perpendicular to the PV modules). Solar energy is 
free, and its supplies are unlimited. It does not pollute or otherwise damage 
the environment. It cannot be controlled by any one nation or industry. If we 
can improve the technology to harness the sun‟s enormous power, we may 
never face energy shortages again. 
The solar panel is composed of solar cells that collect solar radiation 
and transform it into electrical energy. This part of the system is sometimes 
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referred to as a solar module or photovoltaic generator. Solar panel arrays 
can be made by connecting a set of panels in series and/or parallel in order to 
provide the necessary energy for a given load. The electrical current supplied 
by a solar panel varies proportionally to the solar radiation. This will vary 
according to climatologically conditions, the hour of the day, and the time of 
the year. Several technologies are used in the manufacturing of solar cells. 
(Govinda R. Timilsina, October 2011) 
Basic photovoltaic system consists of four main components which is 
solar panel, batteries, regulator and the load. The panels are responsible for 
collecting the energy from the sun and generating electricity from it. The 
battery stores the electrical energy for the later use. The regulator ensures 
that panel and battery are working together in an optimal fashion. The load 
refers to any device that requires electrical power, and is the sum of the 
consumption of all electrical equipment connected to the system. Something 
important that should be take note that solar panel and the batteries use the 
direct current (DC). 
The equipment that use the different DC voltage then the one that 
supplied by the battery, it will need to use a dc/dc converter. For the 
equipment that use the alternate current (AC), then it need to use a DC/AC 
converter, also known as inverter. The battery and the equipment will have 
the range of operational voltage that did not fit with each other, so it will 
need to include some type of converter. 
Solar Inverter converts DC power from battery, charged from PV 
source, to AC power compatible with the utility and AC loads. This unit 
consists of solar inverter cum charge controller with intelligent logic which 
controls the charging of battery from solar or mains or both with solar as 
priority in sharing mode. This system monitors the battery charging status 
and accordingly decides to charge the battery either from solar or from 
mains or both in sharing mode. 
The battery stores the energy produced by the panels that is not 
immediately consumed by the load. This stored energy can then be used 
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during periods of low solar irradiation. Batteries store electricity in the form 
of chemical energy. The most common type of batteries used in solar 
applications are maintenance-free lead-acid batteries, also called 
recombinant or VRLA (valve regulated lead acid) batteries. 
When designing the system, first consideration is realistic estimate of 
the maximum consumption. Once the installation is in place, the established 
maximum consumption must be respected in order to avoid frequent power 
failures 
 
2.3 PROGRAMABLE INTERFACE CONTROLLER (PIC) 
 
The name PIC was originally an acronym for "Programmable 
Interface Controller". PICs are popular with developers and hobbyists alike 
due to their low cost, wide availability, large user base, extensive collection 
of application notes, availability of low cost or free development tools, and 
serial programming (and re-programming with flash memory) capability. 
The PIC architecture is distinctively minimalist. It is characterized by the 
following features with separate code and data spaces (Harvard architecture). 
Have a small number of fixed length instructions. Most instructions are 
single cycle execution (4 clock cycles), with single delay cycles upon 
branches and skips. Has a single accumulator, the use of which (as source 
operand) is implied (i.e. is not encoded in the opcode). All RAM locations 
function as registers as both source and/or destination of math and other 
functions.  
To summarize, a microcontroller contains (in one chip) two or more 
of the following elements in order of importance: 
i. Instruction set 
ii. RAM 
iii. ROM, PROM or EPROM 
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iv. I/O ports 
v. Clock generator 
vi. Reset function 
vii. Watchdog timer 
viii. Serial port 
ix. Interrupts 
x. Timers 
xi. Analog-to-digital converters 
xii. Digital-to-analog converters 
PIC general instrument as small, fast, inexpensive embedded 
microcontroller with strong input/output capabilities. The PIC18F877A is 
CMOS Flash-based 8 bit microcontroller. It packs into 40-pin package with 
3 ports for input/output which are Port A, Port B, Port C and Port D. In this 
project, PIC16F877A will be use. PIC16F877A is in either baseline core or 
mid-range core devices in the PIC‟s family core architecture. PIC16F877A 
also have enhanced core features, eight-level deep stack, and multiple 
internal and external interrupt sources. 
 
2.3.1  OPEN LOOP SYSTEM 
 
 It starts with subsystem called an input transducer, which convert the form of 
the input to that used by the controller. The controller drives a process or a 
plant. The input is sometimes called reference, while the output can be called 
the controlled variable. Other signals, such as disturbances, are shown added 
to the controller and process outputs via summing junctions, which yield the 
algebraic sum of their input signals using associated signs.( Azerol hisham 
bin abd wahab, april 2008) 
13 
 
 
 
 
Figure 2.1: Block diagrams of open-loop system 
 
 
2.3.2 CLOSED-LOOP SYSTEM 
 
The disadvantage of open loop system, namely sensitivity to 
disturbances and inability to correct for these disturbances, may be overcome 
in closed loop system. The input transducer converts the form of the input to 
the form used by the controller. An output transducer, or sensor, measurres 
the output response and converts it into the form used by the controller. The 
closed loop system compensates for disturbances by measuring the output 
response, feeding that measurement back through a feedback path, and 
comparing that response to the input at the summing junction. If there is any 
difference between the two responses, the system derives the plant, via the 
actuating signal, to make correction. If there is no difference, the system 
does not drive the plant, since the plant‟s response is already the desired 
response. ( Azerol hisham bin abd wahab, april 2008) 
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  Figure 2.2: Block diagrams of closed loop system 
  
 
CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
 Methodology process is elaborated more in this chapter where consideration 
of improvement was important as the design should have the criteria to 
fulfill the market and costumer need. The control parameters in this paper 
are the design of pallet distributer and the design arrangement of all 
component of a feeder. Besides, the suitable or effective cost of the design 
was also being considered to create good and dependable machine. 
 This invention more particularly relates to a device for automatically feeding 
fish predetermined amounts of food at predetermined periods. Certain 
requirements are associated with feeding fish. The fish must be fed at regular 
and frequent intervals. Also, at each feeding, the food must be fairly 
uniformly distributed in measured amounts to minimized spoilage. If too 
much food is distributed over a small area, much of t will settle on the 
bottom of the pond holding the fish and will spoil. The invention to provide 
an automatic feeding device which meets the above feeding requirements 
thus largely eliminating the need in expensive, experienced labor, thereby 
reducing the cost of raising fish.  
